Recently, MCS between lysosomes and the endoplasmic reticulum (ER) have been identified. 5 These sites provide an anatomical basis for functional coupling of lysosomal Ca 2+ stores with the ER through the Ca 2+ mobilizing messenger, NAADP. 6 NAADP is thought to act via two-pore channels to evoke Ca 2+ signals from acidic organelles that are then amplified by the ER to drive complex Ca 2+ behavior. 7, 8 However, the function of lysosome-ER MCS and putative Ca 2+ microdomains contained therein is currently unknown.
In our recent paper, 9 we developed a model of Ca 2+ dynamics within these putative lysosome-ER microdomains and the continuous bulk cytosol to simulate cellular Ca 2+ responses. We modeled leaks of Ca 2+ from the "source" lysosome membrane, such as those produced in response to NAADP. These leaks activated Ca 2+ -sensitive inositol trisphosphate receptors (Ins(1,4,5)P 3 Rs) on the "target" ER membrane and generated global Ca 2+ responses that were microdomain-dependent. Interestingly, we also found that varying either the distribution or density of the lysosomal Ca 2+ leak altered the mode of coupling. For example, selectively increasing the magnitude of the lysosomal Ca 2+ leak into the microdomain, akin to channel clustering, broadened the concentration range over which NAADP produced responses. A uniform increase in Ca 2+ leak density into both the microdomain and A "mix-and-match" approach to designing Ca2+ microdomains at membrane-contact sites 15 The potential absence of SERCA within these microdomains might permit spontaneous activity within these junctions, potentially accounting for the proposed maintenance of mitochondrial bioenergetics by basally active Ins(1,4,5)P 3 Rs. 16 Ca 2+ signaling proteins may be "mixed" together to generate functionally heterogeneous microdomains.
Computational models of Ca
2+
dynamics often have a modular design, whereby individual models for each Ca
transport process are assembled together to generate an appropriate, relevant system. This rule is consistent at different levels of computational complexity. 9, 10, 17 We suggest that viewing "real" microdomains in this modular fashion can aid our understanding of their architecture in live cells. As discussed, the variable expression of individual Ca 2+ channels and pumps within MCS, on either the source or target membrane, can profoundly alter the properties of microdomains. This "mixand-match" approach may account for the functionally diverse behaviors that microdomains coordinate. (Fig. 1) 
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